ABSTRACT: r: This study explores the high school graduation experiences of students with disahilities, using data from the National Longitudinal Transition Study-2 (NLTS2, 2010) 
, high schools, districts, and states became accountable for measuring and reporting their graduation rates. After implementation of NCLB, stakeholders noticed considerable heterogeneity in how states estimated high school graduation rates (Mishel & Roy, 2006 ; National Dropout Prevention Center for Students with Disabilities, NDPC-SD, 2008) . To promote consistency, in October 2008 the U.S. Department of Education required that states establish a uniform definition oí high school graduation rate by the 2011-2012 school year, for the purposes of accountability (34 CFR § 200.19[b] [l] ). This uniform rate-a 4-year adjusted cohort rateestimates the percentage of students who enter high school in ninth grade and graduate within 4 years. Schools are responsible not only for the graduation of students in the aggregate, but also in disaggregated subgroups-including the subgroup of students with disabilities.
The Individuals With Disabilities Education Act (IDEA, 2006) , however, provides different expectations for high school graduation of students with disabilities. IDEA assures students with disabilities the right to a "free appropriate public education," from age 3 through age 21 (34 CFR §300.101 [a] ). To qualify for services under IDEA in high school, students must be diagnosed with one of 12 designated disabilities (34 CFR § 300.8 [c] ) and require special education services. The individualized education program (IEP) team determines a student's "transition decision" based on the individual student's needs by age 16. This decision includes goals for when the student will finish required courses and graduate. Once students graduate from high school they are no longer eligible to receive special education services under IDEA.
Therefore, NCLB expects students with disabilities to graduate within 4 years of entering high school; IDEA permits students with disabilities to receive services in high school through age 21. The reason for this discrepancy of expectations has to do with the different foundational intentions of the two pieces of legislation. IDEA serves students with disabilities through the provision of individualized services. NCLB, in contrast, serves all students by holding schools accountable for student performance. These different policy mechanisms generate differing expectations for the graduation of students with disabilities.
In an attempt to reconcile these differences, states may propose an extended-year graduation rate for particular subgroups who may need more time to graduate (U.S. Department of Education, 2008) . Because IDEA provides services through age 21, students with disabilities are recognized implicitly as one such subgroup (Cewertz, 2009 ). Prior to the establishment of the uniform graduation rate, schools, districts, and policy makers did not explicitly consider duration in high school prior to graduation. As a result, little research exists to support policy makers who want to establish an extended-year graduation rate for purposes of accountability while still holding schools accountable for graduating their students with disabilities.
To build a foundation for understanding duration in high school until graduation, it is helpful to explore how long students spend in high school before graduating and whether duration in high school is different for students with different disabilities. Currently, there are various methodologies for measuring graduation rates, and these methodologies have a substantial limitation-they restrict the amount of time they allow for students to graduate. Examining timeto-graduation mitigates this limitation and allows policy makers and practitioners to consider the implication of duration in high school on graduation to develop an appropriate accountability mechanism.
BACKGROUND AND CONTEXT

OF THE RESEARCH
Prior to the recent establishment of a uniform 4-year cohort graduation rate, schools were not required to measure or report how long students spent in high school. Therefore, little is known about time to graduation for students with disabilities, although researchers have explored posthigh school outcomes. Over the past 20 years, students with disabilities experienced worse posthigh school educational, employment, and social outcomes than their nondisabled peers (Blackorby & Wagner, 1996; Newman, Wagner, Cameto, oí Knokey, 2009 ). These differences created the impetus for policy makers to emphasize that schools should consider the transition needs of students with disabilities.
The extended-year graduation rate option under NCLB-and the discrepancy between IDEA and NCLB-has raised controversy among disability advocates and school groups over what constitutes appropriate graduation expectations for students with disabilities. Many disability advocates argue for stringent accountability measures so that high schools are encouraged to graduate more students with disabilities within 4 years, alongside their typically developing peers (Samuels, 2008) . High schools, on the other hand, desire more flexibility in order to get credit for supporting their students-such as those with disabilities-who may not graduate in 4 years (Gewertz, 2009) . The new incentive structures complicate the debate about the appropriate accountability mechanism. With the institution of the 4-year cohort rate, schools now have a greater incentive to graduate students in 4 years and a disincentive to permit students to remain longer in high school. Because IDEA services are terminated once a student graduates from high school, the pressure on the school may prevent students from continued access to the services they need.
DEFINITIONS OE HIGH
SCHOOL GRADUATION RATE
To determine an appropriate accountability mechanism, stakeholders first need concrete information about how long students with disabilities typically remain in high school. However, not only do schools, districts, states, and the U.S.
Department of Education not possess this information, they currently use different methods of estimating high school graduation rates (Mishel &c Roy, 2006; NDPC-SD, 2008 The leaver rate method of summarizing high school graduation estimates the percentage of students that leave in a given year with a diploma compared to all students leaving in a given year for all reasons including graduation, dropping out, aging out, and dying. For the 2006-2007 school year, 394,442 students with disabilities exited school; approximately 56% of those students graduated with diplomas, 16% received certificates, 25% dropped out, and the remainder either aged out or died (U.S. Department of Education, 2009b) . The event rate method estimates the percentage of students with disabilities graduating with a diploma compared to the total special education enrollment for that class in that year. In the 2006-2007 school year, for the 15 states reporting event rates, graduation rates ranged from 20.6% of students with disabilities graduating in one state to 94.2% graduating in another. Leaver graduation rates and event graduation rates are limited because they only provide information for 1 year; they do not summarize how long students are in school before they graduate longitudinally.
The newly required uniform graduation rate-the adjusted 4-year cohort rate-estimates the percentage of students who enter a school in ninth grade and graduate 4 years later, adjusted for students who leave the cohort because of school transfer or death. A corresponding adjusted 5-year cohort rate (an extended-year rate) incorporates an additional year for students to graduate. These rates restrict the time period within which students must graduate, thereby forcing students who may graduate eventually outside these predetermined windows to be censored; they will not graduate in sufficient time to be counted in the numerator of the rate estimation. In Washington state, for the 2007-2008 school year, for instance, the adjusted 4-year cohort graduation rate for students with disabilities was 54.8%, and the corresponding 5-year rate was 69% (Ireland, 2009) . By censoring students in this way, time-restricted cohort methodologies underestimate how many students will eventually graduate. Thus, to better understand the time to high school graduation among students with disabilities, it is better to examine high school graduation for students with disabilities longitudinally using discrete-time survival analysis, a method that accounts even-handedly for censoring (Singer ôcWillett, 2003) .
DiFFFRENT CLASSIFICATIONS OF DISABILITY
Within the overall population of students with disabilities, there is variability in the manifestation of disability (Rose & Meyer, 2002) . Students with learning disabilities represent A6% of the total population of students with disabilities, students with speech/language impairment represent 19%, students with intellectual disahilities represent 9%, students with emotional disturbance represent 9%, and students with other health impairment represent 9% (U.S. Department of Education, 2009a). These disabilities are considered higher incidence disabilities. Hearing impairment, visual impairment, orthopedic impairment, deaf/blindness, traumatic brain injury, autism, and multiple disabilities combine to represent the remaining 9% of the population and are considered lower incidence disabilities.
Students with different disability types show considerable differences in many educational outcomes, including academic achievement and school experiences (Wagner, Newman, Cameto, Levine, & Garza, 2006) . Given the differing expectations of IDEA and NCLB, graduation is itself an important outcome. In fact, summary data reported by U.S. Department of Education (2009b) suggest major differences in graduation by disability. Nationally, for the 2006-2007 school year, 71% of high school students with visual impairment graduated, as compared to only 37% of students with intellectual disabilities. This suggests that it is relevant, when discussing the graduation experiences of students with disabilities, to include information on graduation by disability category.
RESEARCH QUESTIONS
To help build an understanding of time to graduation for students with disabilities, in this study I address the following questions:
1. After entering high school in ninth grade, when do students with disabilities graduate, on average?
2. Is time to graduation different for these students, on average, by disability category?
RESEARCH DESIGN
DATAS ET
The National Longitudinal Transition Study-2 (NLTS2, 2010) is the most extensive high school transition study for students with disabilities in the United States. NLTS2 seeks to describe the secondary-school experiences and postschool outcomes for students with disabilities. In 2000, the National Center for Special Education Research (NCSER) selected a nationally representative sample of local education agencies (LEAs; n = 497) and a sample of state-supported special schools (« = 50). From these LEAs and special schools, NCSER randomly sampled 11,500 13-through 16-year-old students receiving special education with 1,250 participants classified in each of the nine more prevalent disability categories, 1,012 students with autism, 559 students with traumatic brain injury, and 122 students with deaf-blindness. Participants in the survey were followed for 9 years, from 2001 through 2010, with data being collected from multiple sources (Carneto, Wagner, Newman, Blackorby, & Javitz, 2000; SRI International, 2000) . For the current study, I utilized four waves of NLTS2 data that were collected in 2001, 2003, 2005, and 2007 -years in which SRI International conducted interviews. I relied on responses from the parent/youth interviews conducted between April and June in each wave, in total analyzing data from 9,570 students who participated in the NLTS2 interviews.
ANALYTIC SAMPLE
The participants in this study either experienced high school graduation or were censored. Censoring occurred if a participant did not experience the event of interest (i.e., high school graduation) within 8 years after entry into high school, or if NCSER did not retain the participant in the NLTS2 prior to that participant graduating. I use two criteria for including participants in my analytic sample. First, students must have entered ninth grade before being censored. Applying this criterion reduced the analytic sample from 9,570 to 8,110 students. Second, participants also needed to provide information on the number of years they spent in high school. Applying this criterion reduced the final analytic sample to 8,020 students. Table 1 presents the distribution of participants in the final analytic sample by disability category, in the base year. Each disability category represents between 7.3% and 10.5% of the sample with the exception of youth with traumatic brain injury and deaf-blindness. The original sample design of NLTS2 limits the proportions for these latter low-incidence disability categories in the initial sample.
MEASURES
I reformatted data from the NLTS2 dataset into a person-period dataset (Singer & Willett, 2003) in which each student contributed a row of data for each year after he or she entered ninth grade, until he or she either graduated or was censored by the end of data collection. If a student graduated from high school 4 years after entering, then the student would contribute four rows to the dataset. If a student did not graduate and was censored 8 years after entering high school, then the student contributed eight rows to the dataset. This data format allows for the storage of the values of two types of variables-variables that are time-varying (i.e., the value can change in each row of data) and variables that are tim.e-invariant (i.e., their values remain the same in each row of data). Within the rows of the person-period dataset, I recorded the values of outcomes, question predictors and covariates, as follows:
Outcome: High School Graduation (GRAD).
GRAD is a time-varying dichotomous variable; code 1 in the year that a student graduated from high school, zero otherwise. Thus, it has a value of zero in each row until the student graduates. Students who were censored have a value of zero in each row of their record, including the last. Craduation status was based on interviewees stating that they graduated with a diploma. To reduce reporting errors, I relied on the responses from two independent questions in the interview to confirm graduation status-first, that they graduated and second, that they graduated with a regular diploma. If they responded yes to graduating but no to graduating with a diploma, then they were not included as a student who graduated.
Time Predictor: Years in High School (YRS).
YRS is a time-varying question predictor, recording the year after entry into high school that corresponded to that row. Its values range from 1 through 8, with 1 representing the first year after entry into high school. In my analyses, I converted YRS initially into a vector of dichotomous time predictors (Y1,...,Y8) to provide a general specification for time in my statistical models (e.g., Yl = 1 in the first row, 0 otherwise, etc.).
Question Predictors: Disability Classification. To record disability classification, I created a vector of time-invariant dichotomous predictors to distinguish the 12 major IDEA disability categories: learning disability (LD), other health impairment (OHI), visual impairment (VI), hearing impairment (HI), emotional disturbance (ED), speech/language impairment (SI), orthopedic impairment (OI), traumatic brain injury (TBI), intellectual disability (ID), deaf-blindness (DB), multiple disabilities (MD), and autism (AUT). These dichotomous predictors are coded 1 to indicate the youth's primary disability, zero otherwise. Although some students may have more disability classifications, in my analyses I focused on a youth's primary disability classification; as defined by NLTS2, the primary disability classification most accurately represents the student's impairment.
DATA-ANALYTIC PLAN
To address the research questions, I conducted discrete-time survival analysis by fitting logistic regression models in the petson-period dataset (Singer & Willett, 2003) .
Research Question 1: Duration in High School.
To address this question, I specified the conditional probability of graduation for student i in year j after entry into high school, given that the student did not graduate in the (j-1) year, or hazard probability, as follows:
In this baseline model, for students with disabilities, parameters a; to ag represent the log-odds of graduation in each year of high school, given that they did not graduate earlier. From the fitted hazard function, I reconstructed the corresponding fitted survivor function and estimate the median time to graduation and estimated the corresponding fitted percentage of students with disabilities who do not graduate within 8 years.
Research Question 2: Differences by Disability.
To address this question, I added the main effect of disability to my baseline discrete-time hazard model fitted in RQl. In this case, though, for reasons of parsimony and based on model comparisons, I replaced the general specification of time by a quadratic specification. Finally, I tested not only the impact of the main effects of disability on the risk of graduation, but also its interaction with linear and quadratic time, as follows:
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In this discrete-time hazard model, estimation of the parameters associated with the main effect of each disability type (7io..-'7i2o)> ^^ interaction between disability and linear time (72i---'Yi2i)' and the interaction between disability and quadratic time (722---'Yi22) permitted me to recover the temporal profile of the fitted risk of graduation by disability category. From these fitted hazard functions, I then estimated the corresponding fitted survivor function, the median time to graduation, and the percentage of students who did not graduate within 8 years, by disability. Table 2 is a life table (Singer &Willett, 2003) summarizing the distribution of graduation in the analytic sample by year after entry in high school. The risk set (Singer & Willett, 2003) , in the second column, represents the number of students eligible to graduate in a year after entry into high school given that they had not previously graduated. The conditional or hazard probability (Singer & Willett, 2003) , displayed in the fifth column, is the proportion of students remaining in the risk set who graduated in that year after entry into high school. Although the greatest number of students in the sample graduated after 4 years in high school (1,480 students), the peak hazard probability occurred after 5 years in high school (0.299). This is because the risk set in Year 5 is smaller than the risk set in Year 4. Therefore, although the absolute number of students graduating after 5 years is smaller, they constituted a larger proportion ofthe risk set.
FINDINGS
Although the greatest number of students in the sample graduated after 4 years in high school. . . the peak hazard probability occurred afier 5 years in high school.
To model the hazard functions for graduation after a given year in high school controlling for the effect of disability, I fitted a series of discrete-time hazard models (Singer & Willett, 2003) . Table 3 presents a taxonomy of the fitted discrete-time hazard models, along with corresponding parameter estimates and goodness-of-fit statistics. Model A includes the general specification of YRS as a predictor of the conditional probability of graduation from high school. In Model B, the general specification of time is replaced by a quadratic specification of YRS; replacing the general specification allows for a more parsimonious representation of time when adding the 12 disability classifications. Model C adds the main effect of student disability, and Model D the two-way interaction between disability and linear and quadratic time.
EiNDiNG 1: OF THE STUDENTS WITH
DISABILITIES THAT GRADUATE HIGH SCHOOL, MOST GRADUATE AFTER 4,
5, OR 6 YEARS
To address my first question about the time that students with disabilities spend in high school until graduation, I fitted a discrete-time hazard model in which I predicted the conditional probability of graduation from high school by the main effect of years after entering high school. To determine the best specification for predictor YRS, I compared the fit of a model that contained the general specification of YRS (Table 3 , Model A) and one that included the quadratic specification for YRS (Table 3 , Model B). The general specification model is better fitting in comparison to the quadratic specification (A - .0001) in addressing the first research question. Figure 1 depicts the fitted hazard and fitted survival function obtained frorn fitted Model A. From the fitted hazard function, the conditional probability of graduation peaks over 5 (h = 0.32) and 6 (¿ = 0.31) years in high school with the maximum conditional probability occurring after Year 5. This peak conditional probability means that, given that the student has not graduated before 5 years, the probability that a student will graduate is highest 5 years after entering high school. Although^ the fitted conditional probability for Year 4 (¿ = 0.19) appears similar to that for Year 7 (h = 0.18), the number of students graduating in Year 4 on average is in fact greater because the total risk set in Year 4 is greater. From the corresponding fitted survivor function, on average, 50% of students with disabilities graduated 5.08 years after entering high school; 8 years after entering high school 27.6% of students with disabilities had yet to graduate.
FINDING 2: TYPE OE DISABILITY IMPACTS THE ELEVATION AND SHAPE OF THE CONDITIONAL PROBABILITY OE GRADUATION AS A FUNCTION OF TIME
To address my second question about the effect of disability on time to graduation, I added the main effect of disability classification to the baseline model, as a vector of dichotomous predictors. For reasons of parsimony, in these extended analyses I replaced the earlier general specification of time with a quadratic specification. A joint hypothesis test determined if as a group, disability classification impacted time to graduation (HQ: 7IO = 720 •••= 7i20 = 0)-Comparing Model B, which contains quadratic specification of YRS, to a model that contains the main effect of disability (Model C), I rejected the null hypothesis and concluded type of disability impacts time to graduation (A -2LL = -359.469, df=\\,p < .001). Adding the set of two-way interactions between type of disability and YRS, and again using a joint hypothesis test, tested whether the vector of linear interaction terms makes a difference to the prediction of graduation (Hg: ^n = 721 •••= 7i2i = 0). Comparing these models, I rejected the corresponding null hypothesis and concluded that the two-way interaction between disability and YRS must be retained in the model (A -2LL = -36.141, df= 11,/ < .001). Finally, to this model, I added the two-way interactions between type of disability and YRS squared to fit Model D (Table 3) . Comparing the goodness-of-fit statistics of these latter nested models (Hg: 7[2 = yji---= 7i22 = 0), I again rejected the null hypothesis and concluded that the interaction between disability and YRS squared also impacts time to graduation, in the population (A -2LL = -46.932, df= n,p < .001). Therefore, my final fitted model for the prediction of high school graduation. Model D, includes the quadratic specification of years after entry into high school, the main effect of disability classification, as well as the two-way interaction effects between disability and linear years and disability and quadratic years. This final model allows students in each disability category to have their own unique timeto-graduation profile.
FINDING 3: THE TIME-TO-GRADUATION HAZARD FUNCTIONS EOR STUDENTS WITH DIEEERENT DISABILITIES CAN BE GROUPED INTO TWO "TYPICAL" PROEILES-THOSE WITH A HIGHER CONDITIONAL PROBABILITY AND THOSE WITH A LOWER CONDITIONAL
PROBABILITY
Figure 2 presents fitted hazard functions describing the conditional probability of high school graduation for students with different disability types, grouped by similar time-to-gtaduation profiles. Panel 1-containing time-to-graduation profiles with higher hazard functions and peak in Year 5-includes the hazard functions for students with LD, HI, VI, and OHI. Pane! 2-containing time-to-graduation profiles with higher hazard functions and peak in Year 6-includes the hazard functions for students with SI, OI, TBI, and DB. Panel 3-those with lower hazard functions-includes students with ED, ID, AUT, and MD. Table 4 displays the estimated median time-to-graduation (i.e., on average, the time by which half of the students graduate), as well as the percentage of students for each disability category who do not graduate from high school within 8 years after entering high school. Higher Hazard Functions. For students with disability classifications with higher hazard functions, the location for the peak conditional probabilit)' of high school graduation differs. For students with LD, HI, OHI, and VI, the peak fitted conditional probability occurred 5 years after entering high school; for students with SI, OI, TBI, and DB, the peak fitted conditional probability occurred 6 years after entering high school. For students with disabilities with higher hazard functions on average in the population, the fitted median-time-to-graduation occurred around 5 years after entering high school. Within this group, students with LD had the earliest estimated median time-to-graduation at 4.57 years after entry into high school, on average, and students with DB had the latest estimated median time-to-graduation at 5.33 years after entry into high school, on average. Within 8 years after entry into high school, the estimated percentage of students who had not graduated ranged from 14.5% for students with SI to 26.8% for students with DB.
Lower Hazard Functions. The location of the peak conditional probability for high school graduation also varied for students with lower hazard functions. Students with ED experienced their peak fitted conditional probability 5 years after entering high school; students with ID, AUT, and MD experienced their peak fitted conditional probability 6 years after entering high school. Compared to the group with elevated hazard functions, the students with disabilities with lower hazard functions experienced a later estimated median time to graduation around 6 years after entering high school, on average. For this group, students with ED had the earliest estimated median time-to-graduation at 5.71 years after entry into high school, and students with MD experienced the latest estimated median time-to-graduation at 6.57 years after entry into Exceptional Children
FIGURE 1
Fitted Hazard and Survival Probabilities for Students With Disabilities' Craduation From High School With the General Specification of YRS
Years after entry into high school
Note. Dashed lines point to the peak fitted hazard probability and the estimated median lifetime (7V= 8,020; observations = 35,720). high school. Compared to the group with elevated hazard functions, this group, on average, had a greater percentage of students who did not graduate within 8 years after entering high school (ranging from 32.6% of students with ID not graduating to 43.6% of students with AUT not graduating).
DISCUSSION
Policy makers, educators, and disability groups can use the findings of this study as they work to determine the appropriate mechanism for holding schools accountable for graduation of students with disabilities. This information will help stakeholders understand whom they include and whom they exclude with their estimations for high school graduation.
Previous methodologies have limitations in how they estimated high school graduation for students with disabilities. This study's more inclusive approach toward predicting graduation offers a more comprehensive understanding of how long it takes students with disabilities to graduate. For students with disabilities as a whole, most students graduated after 4, 5, or 6 years in high school with median time-to-graduation approximately 5 years after entry into high school. Eight years after entry into high school 72.4% of students with disabilities had graduated. Many students do in fact graduate high school in longer than 4 years; the newly required 4-year adjusted cohort rate underestimates the actual graduation rate.
Although the shape of the fitted hazard function differs by disability type, many students in each disability category still graduate after 4, 5, or 6 years. Because students in each category were still graduating later than 4 years after entering high school, the U.S. Department of Education should support states in measuring the extendedyear graduation rate for all students with disabilities. This measure will provide a more accurate figure of high school graduation for students with disabilities. For instance, students with LD have the earliest median time-to-graduation. Presumably the U.S. Department of Education could decide not to allow the extended-year measurement for students with LD, but they would then be censoring many students who do eventually graduate and therefore underestimating the real graduation rate.
Although the extended-year rate should be measured for students in both typical profilesthose with higher conditional probability for high school graduation and those with lower conditional probability-median time to graduation and the 8-year graduation rate are different. For the group with elevated conditional probability for graduation, median time to graduation was closer to 5 years after entering high school, with an 8-year graduation rate of about 80%. Students with lower conditional probability for graduation's median time to graduation was closer to 6 years after entering high school, with an 8-year graduation rate of about 60%. These two typical profiles raise interesting questions about why these profiles exist. Are these differences in the manifestation of the particular disability? Do they reflect differences in the services schools provide to students with certain disabilities? Is it a consequence of both the disability and school services?
The U.S. Department of Education should support states in measuring the extendedyear graduation rate for all students with disabilities. This measure will provide a more accurate figure of high school graduation for students with disabilities.
These predicted hazard functions and corresponding survival function offer information on what is occurring in schools, but do not explain whether students are taking longer to graduate because they need the time or because they have not had adequate support from their school. Therefore, these findings do not lend themselves toward determining the appropriate accountability mechanism for high school graduation. They do, however, suggest that districts and states should measure and report the extended-year cohort rates in addition to the 4-year adjusted cohort rate. Measuring and reporting the extended-year cohort rates will provide a more accurate picture of how many students with disabilities actually graduate.
LIMITATIONS AND ADDITIONAL RESEARCH
Additional research should benefit both schools that want to improve their graduation rates for students with disabilities and policy makers who want to develop an appropriate accountability measure for high school graduation. This study relied on self-reported data, which may result in inaccuracies about whether students did in fact graduate with a regular diploma. Although these findings provide a foundation fot considering duration in high school until graduation, studies utilizing transcript or academic records might provide a more accurate description of time to graduation. In deciding the appropriate accountability mechanism, policy makers need information about how length of time in high school affects students with disabilities. Does more time in high school help them get more academic support? Does it make them feel socially isolated? Additional research into how decisions about graduation are made and how those decisions impact students' school experiences and their goals for the future might help determine whether extended time in high school is beneficial to students. To provide more insight into this debate, researchers should also explore how duration in high school corresponds to postschool outcomes. Are students who graduate on time more likely to pursue and persist in postsecondary education? Does on-time graduation correspond with higher lifetime earnings? These additional studies will provide policy makers with a more comprehensive understanding of time to graduation and its impact on students.
